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IMPROVED BIOLOGICAL NITROGEN -REMOVAL METHOD 

[CLAIM] 

A method for biological extraction as N 2 gas of N0 2 - 
and/or N0 3 - in water, characterized in that the water to be 
treated is brought into contact with a resin wherein 
microorganisms having a nitrogen-extracting ability and iron 
flock have caused to be adhered. 
[DETAILED DESCRIPTION OF THE INVENTION] 

The present invention concerns a method for the removal 
of nitrogen compounds from within water wherein, in the 
biological extraction of N0 2 - and/or N0 3 - from within water, 
nitrogen-extracting microorganisms and iron flock are caused 
to adhere by a resin, and said resin is brought into contact 
with the water to be treated. 

The principle of methods of biological extraction of 
nitrogen from water is such that nitrogen-extracting 
bacteria are used under anaerobic conditions so as to cause 
the bonded oxygen of nitrous oxide compounds, as represented 
by N0 2 - or N0 3 - within the water, to be as pirated in the 
presence of hydrogen substituents, such that the nitrogen 
from said nitrogen-containing compounds is reduced and 
broken down to N 2 . This can be expressed by the following 
formulae . 
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2 N0 2 + 6 H + --> N 2 + 2 H 2 0 + 20H 
2 N0 2 - + 1 0H + --> N 2 + 4 H 2 0 + 20H 
Prior art representative microorganisms using this mechanism 
reduce, under anaerobic conditions, the nitrogen compounds 
within a mixed liquid wherein carbon compounds such as 
methanol, ethanol, acetic acid, or the like that act as 
hydrogen substituents have been added; however, the 
nitrogen-extracting bacteria used are in a sludge state, 
such that after nitrogen-extraction treatment, a 
precipitation and separation step wherein the sludge and 
water layers are separated is required, and there are 
disadvantages in that large amounts of surface area are 
required and that it is difficult to keep pace with 
variations in water quality. Because of this, recently 
nitrogen-extraction processes using tower-type fixed 
biological beds have been used as new removal methods. These 
are said to be advantageous from nitrogen extraction ability 
and installation standpoints, but many disadvantages still 
remain. 

The filler material used in nitrogen-extraction methods 
using tower-type biological beds is granulated active 
carbon, resin filter material, charcoal, sand, diatomaceous 
earth, or the like, but the most highly researched of these 
are granulated active carbon and resin filter material. 
Granulated active carbon has an extremely good adhesiveness 
for microorganisms, but cannot be called advantageous from 
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durability and cost standpoints; resin filter material has 
superior cost and durability, but the adhesive properties 
with regards to microorganisms are generally worse than that 
of active carbon, and therefore it has disadvantages with 
regards to stability in the face of changing water quality 
or for the removal of high concentrations of nitrogen. 

Against this kind of background, the present inventors 
undertook research to establish a microorganism-adhered 
treatment method with superior nitrogen-extraction ability, 
with the result being the discovery that adhering nitrogen- 
extracting microorganisms together with iron flock within a 
resin support body forms a biological film with superior 
adhesive force, and the present invention was completed. 

That is to say, the present invention is a method 
wherein nitrogen-extracting microorganisms are adhered 
together with iron flock within a resin support body for use 
as a biological bed, and by bringing water to be treated and 
an organic carbon source into contact therewith under 
anerobic conditions, the N0 2 - or N0 3 - within the water can 
be reduced to N 2 gas with excellent efficiency. 

The microorganism support body used in the present 
invention is a resin that is low-cost, resistant to 
corrosion, and capable of molding into various forms; foamed 
resin products are particularly advantageous in that they 
are extremely easy to handle because of their light weight, 
have a surface area with superior efficiency, and 
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furthermore allow easy adhering of microorganisms due to the 
presence of surface roughness. 

Resin materials include chlorinated vinyls, 
polystyrenes, polyethylenes, polyure thanes, ABS resins, and 
the like, but others may be used without being limited to 
these. As for the shape of the molded product, rods, 
granules, plates, pipes, webs, and the like may all be used, 
but a granular molded form is relatively better as it has 
abundant filler density, surface area and the like. 
Furthermore, a foamed body having a foaming expansion rate 
of 2 - 40 and a density of 0.005 - 0.5 g/cm2 is used. 

As for the nitrogen-extracting microorganisms to be 
adhered to the obtained support body, a nitrogen-extracting 
bacteria that lives within normal sludge and elsewhere and 
is anaerobic, permeable, and nutritive, such as Pseudomonas 
denitrif icans. Micrococcu s denitrif icans , or the like can be 
used. 

The iron flock used in the present invention is non- 
water- soluble ferrous compound such as iron oxide or iron 
hydroxi de or the like; either the iron oxide or iron 
hydroxide is directly added to the water to be treated, or 
ferrous salts and alkali agents may be added to the water to 
be treated such that the iron flock is formed therein. As 
for iron salts, ferrous salts such as ferrous chloride, 
ferrous sulfate, or the like, and ferric salts such as 
ferric chloride, ferric sulfate, or the like can be used. 
Furthermore, in cases wherein the water to be treated is 
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alkali, the addition of small amounts of alkali agent is 
permissible. 

Furthermore, an amount to be added of iron oxide, iron 
hydroxide or ferrous salts of 10 - 50% with regards to the 
percent by weight of dry nitrogen-extracting microorganisms 
is sufficient. 

As for the adhesion method for the microorganisms, a 
method wherein a ferrous salt solution or suspended iron 
flock solution and a suspended solution of nitrogen- 
extracting organisms are separately or simultaneously mixed 
and then placed into a treatment tank, and a biological bed 
is formed by means of bringing this into contact with resin 
within the treatment tank. Water containing N0 2 - or N0 3 - and 
having a pH adjusted to from 6 - 8 is passed through this 
obtained biological bed wherein organisms and iron flock 
have been adhered. An organic carbon source is added at the 
same time; in the case of methanol, 2-3 times by weight 
per amount of nitrogen is added and nitrogen-extraction 
processing is undertaken. Furthermore, iron flock and alkali 
agent may be added to the base water as necessary during the 
process. The contact time for the base water in the 
treatment tank (average [illegible] time) is influenced by 
the nitrogen concentration within the base water, but in an 
example wherein the N0 2 -N or N0 3 -N is from lOOppm - 200ppm, 
it is generally 30 - 120 minutes. 
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This has a contact time per unit of nitrogen or 
nitrogen capability per unit of capacity that is several 
times greater in comparison to prior art sludge methods. 

The present invention can be applied to a wide variety 
of wastewaters including uurban sewage, food-processing 
wastewater, coke furnace wastewater, fiber factory 
wastewater, chemical factory wastewater, and other sulfate - 
containing wastewaters. 

The invention will be explained in further detail via 
an embodiment . 
[EMBODIMENT] 

Polystyrene foamed bodies of a diameter of 5mm (product 
name uddorakku C, Asahi Dow Corp., foaming rate of 30x) 
were, as shown in the figure, filled within a 1-liter 
capacity tower to a height of 46cm; a suspended solution of 
ferric hydroxide formed by dissolving 2 0mg of ferric 
chloride in water and neutralized with caustic soda was 
allowed to flow therein such that iron flock adhered to the 
surface of the foamed bodies. Furthermore, after injecting 
50ml of a nitrogen-extracting bacteria suspension wherein 
active sludge (MLSS 2400 ppm) had been uniformly mixed was 
obtained, 21 of an artificially adjusted solution containing 
0.685 g/1 of sodium sulfate and 0.01 g/1 of potassium 
phosphate was added and circulated for two days such that 
the nitrogen-extracting bacteria were fixed. Next, a base 
water comprising a composition of the same artificially 
adjusted solution (nitrogen concentration 113ppm) , and 
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methanol of 0.36ml per 101 of base water, were continuously 
passed through. On the other hand, for the sake of 
comparison, a case wherein nitrogen-extracting bacteria were 
caused to adhere to foamed bodies that did not have iron 
flock attached, and a case wherein the nitrogen-extracting 
bacteria were caused to adhere to active carbon were 
undertaken in parallel as well; the nitrogen-extraction rate 
results were such that, as shown in the following table, the 
method of the present invention exhibited the highest 
nitrogen-extraction rate. 
EMBODIMENT 2 

Similar to the first embodiment, 50ml of active sludge 
(pH 5.6) with MLSS of 2400ppm, and ferric chloride added 
such that it reached 500ppm, were added into a tower filled 
with ABS resin (diameter 5 m/m beads) , and the full amount 
of nitrogen-extracting bacteria, which had been made into a 
flocked state, were injected such that they were caused to 
adhere to the resin. 

Next, 2 liters of active sludge treatment water, that is 
petrochemical based wastewater, were added, and an adhered 
biological bed was formed by causing the liquid within the 
tower to circulate. 12ppm of N0 2 - and 108ppm of N0 3 - were 
contained in the active sludge treatment water, but because 
there was almost no presence of organic carbon, when a 
discharge water, prepared by adding an amount of methanol 
equivalent to 2 . 5 times the amount of nitrogen, was 
continuously passed through for two days, a nitrogen- 
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extraction rate of 97%, with a water-passage time of three 
weeks being equivalent to 60 minutes of contact, was 
obtained. 

In comparison to prior art sludge contact circulation 
methods, the method of the present invention is superior 
from drive -management and placement area standpoints, and 
furthermore, because the support body is resin, which is 
extremely advantages from the standpoints of a lower cost as 
compared to the use of active carbon or the like, and the 
amount of material used, such that the present invention is 
also superior from a weight and handling standpoint. 

Furthermore, the nitrogen-extraction rate is extremely 
high, and installation is compact; the removal of high 
concentrations of nitrogen is possible and the stability 
with regards to variations in water quality is high, such 
that the present invention can advantageously effect the 
removal of nitrogen from water. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

The figure shows a treatment tower as used in the 
embodiment . 

1: Treatment tower; 2: Polystyrene foamed bodies; 3: 
Treatment water + Methanol; 4: Treated water 
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